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ABSTRACT 

Both the occupational analysis prograi and the 
management engineering program are primarily concerned with task 
level descriptions of time spent %o perform tasks required in the Air 
Force, the first being personnel specialty code oriented and the 
second being work center oriented. However t«o separate and 
independent techniques have been developed to measure time and 
identify tasks that are performed. The purpose of the study was to 
identify and evaluate areas in which Air Force Management Engineering 
Teams (MET) might benefit from occupational research data. For the 
study occupational research data was provided as a supplemental input 
to the development of MET engineered manpower standards for base 
level Data Automation. The analysis revealed that the techniques used 
by MET and occupational analysis yield essentially the same 
information. Also a number of areas were identified in which 
occupational research data and techni<|ues could be beneficially 
employed by MET. (Author/SA) 
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POTENTIAL USES OF OCCUPATIONAL ANALYSIS DATA 
BY AIR FORCE MANAGEMENT ENGINEERING TEAMS 



L INTIlODUCnON 

This study wis requested by HQ USAF, Mm- 
power and OrgtnizatioQ, to determine the 
potential usei of occupations! analytlf data by 
management engim^ring teams; The impetua for 
the study wtt the fact that both die Occupational 
Analysis Progiam and the management engi* 
neering program are primarily concerned with task 
level descriptions of time spent to perform tasks 
required in the Air Force. Because of the geneal* 
ogy of the two programs, two separate ind 
independent techniques had been (teveloped to 
measure time and identify tasks that axe per- 
formed. 

The Mannemeiit Eqgtaaesiqi Profnun 

The USAP management engineering program 
(MEP) is a function of Manpower and Organtea- 
tion. The objective of the program is to determine 
manpower requirements and ^somatically 
improve the distribution and utiliutioR of man* 
power resources. According to AFM which 
establishes the pc^icies and procedures for the 
management engineering program, HRie MEP is 
the primary capabSity for accurately determining 
manpower requirements for the Air Force,** The 
development of techniques and definition of these 
requirements is a priority goal of the Air Force. 
The objectives of the MEP are carried out thrpugh 
each mi^or commmand and at each base by the 
management engineering team (MET). The MET is 
responsible for developing manpower standards 
which define manpower requirements^ and die 
distribution of grade and skill level within the 
manpower authoriratlons. One technique com* 
moidy used by MET in developing manpower 
requirements is the development of an "engi- 
neering standard.*^ An engineered manpower 
standard is defined in AFM 2S-S as: 

An e»|iaeeied rosnpower stswtard is a HQ USAF- 
appro^, quintitftttve expression of manpower, by 
gride snd Air Force Spedihy Cods* reqidrod to 
accompBsh prescribed tasks and attivitass st 
vtrying leveti of worklosd voluntss. The predomi- 
ntnt dtta inputs sre derived from time study, 
4ueueina« >verk lampUoa* ttsndard dats« or pre- 
determined time systems and meet the itattitical 
reliablity requirements. . . 

The specific procedures used by a MET in 
developing an engineered standard are described in 



Figure 1. The scheduling for development of 
engineered manpower standards is done by the 
M^or Air Commands in coordination with HQ 
USAF. In scbeduBttg die manpower standard, 
suspense dates are assigned for each phase of the 
study and the final report to lUow KIET to 
program their resounds. During the prdiminaiy 
phase precise definitions of die work process 
(tasks) are developed for dte work certer activity. 
The tasks identifkd are used to dt xlop a *1Vork 
Center Description'* whteh detbes die work 
activity for each woik center. The work center 
description in the preliminary ttpw is dieo 
reviewed by the offke of primary responsiMity 
(OPR) for adequacy and completeness and must 
be approved prior to the work measurement phaae* 
During the work measurement phase» detaied data 
cdiectioo is conducted on site. This Is the prime 
element of the procetss. The data are collected in 
catefodet defined in **the Work Center Descrtp- 
tion** in accordance with the pitlimlnaiy report. 
The measurement phase lists a minifrim of IS 
daya or one complete woric cycle. The goal of the 
measurement phase is to obtain die best possible 
estimate of the amount of time it takes to 
complete the tssks required in the work center. 
Hie computation phase consists of identifying the 
best functional relationship between the sampled 
work requirements and independent work load 
fscton. If die relationship meets die statistical 
requirements detined in AFM die workload 
factors are then used to develop s manning table 
which gives the number of audioris«tions for 
differing workloads. In addition, die MET ascribes 
Air Force Specialty Codes (AFSC), a skgl level, 
and a grade to each authortzatioiL The deteimina* 
ticxi of the appropriate AFSC and akil require* 
ments is completed d) rough guidance from HQ 
USAP and dose cooniination widi the OPH At 
the end of die computation phase a fltaal report is 
submitted through the Midor Comnund to HQ 
USAFfor approval. 

The Ocoq^tioaal Anatyss Program 

The function of the Occupational Anslysis 
Program is defined in AFM 3S*2 u: 

The occupsdooil sirni^y snd Air Force ipedalty 
evaluatioa piooeduress ste designed to lecuie infer- 
matioa for milotsiAiof the Air Force oocupatloml 
structure u A^dmi in AFMs 36*1 snd 39-1. 
updsting speclslty trslnloi ptoframi, tod 
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ilrlcrtnintxti rink-ordering uf Air Foroi iptckltiti 
htfjicd on the rsiativt comptexity of the iptcUtty 
tc(|ulrcnicmt. The tudci perfornitd by Air For^ 
fHrnonnd are oonrattU>' chiAftni with the biiro* 
Uuvtion or ntw tquipinent »od evoivemiot of ti«w 
meth(Hl», (Men thciic chaftfli |BMratt • need (br 
citAbUihliTf new ipecialty Mtntlffcttkm and ihred^ 
outi» or sliraiaftting obfotete tdttitUIcatioQ. 
Oocuptttiontl iurv«y toformition ptorMet ftddtiMt 
for eflcctiQi cluuigiei in the occupttiOAti itnietutt. 

The Air Force method of CKCupitionil inilyiis 
makes use of Air Force-wide occupttionii survey 
for the collection of qutntita^ve data direc 
from job incumbents who describe tiieir job withi&. 
the specialty area. In completing the occupational 
suivey, each incumbent suppliet identification and 
backgrot^nd data and checks those tasks ^4iich are 
part of his piesent job. He then rates tfie tasks he 
checked on a 7«point scale tndfeating the relative 
amount of time spent on each task craipaied to all 
other tasks perfoimed. The ratings ranie from 1 
(veiy much below average) to 7 (very much above 
average) with 4 being a mi(l«point (about average). 

The techniques for conducting occupational 
surveys and analysis are reported in a serin of 
research reports dating back to 1958* Past research 
and continuing experience with survey data 
derived from the job task inventory indicate that 
this technique produces highly reliable infor- 
mation about existing Air Force jobs. 

Air Force occupational surveys ire authorized 
under AFM 35-2^ Occupational Anafyiis. The job 
sufveys are part the Air Force Personnel Testing 
Program and are routinely developed and analyzed 
by the Occupational Measurement Squadron of 
Air Training Command. The computer analysis 
system. Comprehensive Occupational Data 
Analysis Programs (CODAP), ctoveloped for use in 
the analysis of occupational survey data consists of 
almost S0»000 program instructions and is fuBy 
documented only in technical Qrstems manuals, 

A Comparison of tl^ Fh^^rama 

Alttiou^ the goals of the two programs are 
different, they are compatable. Both are primarily 
concerned with the efficient use of human 
resources, with MEP being work center oriented 
and the occupational analysis being personnel 
specialty code oriented. Both programs are tasked 
with developing work descriptioniL The MEP 
description is based on what tasks are required to 
perform a job» in broad task categortes, while 
occupational analysis describes what job is being 
performed at a niur task level. Both programs 
include time measurement as an integral part of 
their work measurement Q^stem. The MEP 



frequentiy uses work lampling by trained manage- 
ment eni^neertng teclwtclans reported in absolute 
houn and fractions of houn while the occups- 
tional anaf>'sis program has job incumbents report 
the relative amount df time which is then 
converted into a percent time scale. The MEP 
measures botit productive and noni>roductive 
time» white the job survey technique incorporates 
only productiive tasks* The purpose of tiisa research 
was to determine if the two programs are 
compatible during any phase of an Engineeied 
Manpower Standard study, and where compati- 
bility does exist, determine tfie utSity of uiEing 
occupational analysis data in cof^unctioo witfi or 
in lieu of cunent MEP techniques. 



IL MBTHOD 

The samfde selected for this study was the base 
level data automatics woric centers at selected 
tases in tiie Militaiy Airlift Command (MAC)i 
ITiese work centen were seloctid becau:« of the 
size of the ME study (N'^SSO) and the currency of 
occupational survey data oo the Computer 
Systems Career Field (SI IXX) which comprized 
over 9S% of all personnel in the w<^ center. It 
was decided through eariy coordinatioo between 
the O^upational Research Division (Air Force 
Human Resources Laborati^y) and tiie lead 
management engineering t^ am tiut, since titia was 
a feasibility stu^, tiie optiinal approach would be 
for tiie MET to follow iu normal standardized 
procedures while the occupational analysis data 
would be provided as a lupfieroental input for tut 
by the MET. In sddstion to tiie routine data 
coOected on the Computer Systems Career Field, 
occupational surveys were readministered to aD 
personnel within the work centers that comprized 
Uie MET study. Routine CODAP analysis were 
then provided to the MET along with explanations 
of tiie daU. The MET would make additional 
request for any occupational research data that 
^^peared promising to them In addition* work 
sampling data was provided by MET to aOow 
validity ch^ks on thc:^ occupatior«al analysis time 
spent data. Basically, as much fiexibflity as 
possible wu bu0t into die approach to capitalize 
on any aspect of the study that showed promise. 



ta DATA ANAJLYSIS AND RESULTS 

Data aisalysis for aD job incumbents in the MAC 
data automation function was completed using tfie 
CODAP programs* As a first step in the CODAP 
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analysis, the computer converts etch individual'i 
relative timeH({>ent reipcnset (1-7 icale) to percent 
time ratingik To obtain the percent time ratlofii. all 
of an incumbent's time-spent rating* aie ttinuned 
and the total fhui ivprcseatt 1009& o£ <he time 
spent on the Job. Each rating it then divi(Sed by 
the total and the quotient multipUeo by 100 to 
give a percent time spent estimate on each task. 
For the puipoae of oigantdng joba into timilar 
untta of woifc. an automated job^Iusterlng 
computer program was used. Thia hierarchical- 
grouping program (Christal &. Ward, 1967) fonna a 
basic part of the CODAP system for Job analysis. 
The computer compare! each indivic^al with eveiy 
other individual in dte sample in terma of percent 
time spent on each and every task in the in- 
ventory. The computer locates the two persons 
with the most similar Jobs and comics them to 
form a group with a composite job description. In 
succeashw stages, the progrm adds other members 
to ihis group or forms new groups baaed on 
similarity in the percent of time spent Mi tasks. 
This procedure is continued until aU individuala 
and groups are combined to form a lin^ group. 
At each stage of the g.oupIng process an index of 
homogu^ty la calculated. This index, peitenttge 
of woik ovedap of group n)embera, is explained by 
Archer (1966). The index serves u an esthnate of 
the ovedap of work diat would be expected if a 
member of the group was randomly reassigned to a 
job in that same group. 

Figure 2 ia a summary of the hierarchical 
grouping analysis. The titles used are based (m the 
Individuals own job titles obtained in the bick- 
ground information section of the job inventc»ry. 
For each of these m^or groups a duty (ask 
description was obtained and provided to MET to 
assist dtem in dte development of their vi-ork 
centra description. In addition, for each of the 
seven bases included in the MET stu(fy, separate 
Job descriptions were provided to ickmtify any 
unique tasks being performed. The only unique 
tasks identified had to do with the (^ration of 
minor peripheral equipment, such as a p^r tape 
reader that some bases used and odier bases either 
did not have or did not use. 

The MET identified euch task in the job in- 
ventoiy as belonging to one of their job cat^ories; 
this information was used to combine the time 
spent estimates from the job Inventoiy to make 
comparisons with the work measurements 
obtained by MET. The MET time estimatea were 
converted to a percent time scale to make direct 
comparisons possibte. The correlation obtained 



between the job inventoiy estimates of tiiiw spent 
and the mearured time pro/ided by MET was 
.7912 with 1,784 (this correlation is for all 
categories of time measured for each individual in 
the sample). This is extremely high considering die 
subjective placenwnt of *aiks into the MET work 
center descriptions and the diligence of the 
mettodologies for development of die time spent 
ratings. With these considerations taken into 
account, it can be said that bodt mediodologies 
are clearly measuring die sanw job performance. 

Besides die analysis of die MAC job in- 
cumbents, a number of additional products were 
produced from the data on die Computer Systems 
Career Field (AFSC SllXX) collected by die 
Occupaticxia! Measurement Squadron. Om of 
these analysis consisted of an across command 
comparison of woric performed in the base level 
data automation function. The resu/ts of diis 
analysis are included in Table 1. The values in die 
table represent percent overlap which was 
explained eadier. Basically, the higher die values, 
die more similar tie die tasks being performed. As 
can be noted from the table, die jobs peifomied at 
ail commands in die Ccmtinental United States 
(CONUS) are more similar than all non-CONUS 
commands. In addition, it appears diat die 
Strategic Air Command (SAC) is die most 
representathre of aO commands for diis fu.xtional 
area. 

The other data used from die Occupational 
Measurement Squadron study was related to a 
number of variables *hat were dioufiht might be 
useful in determining grade and skil level require- 
ments. While none of diese indicators could give 
exact skiU or grade conversions based on job 
content, it was felt diat die variables could be used 
to give a fed to the MET fn determining appropri- 
ate grade and skSl level based on job content. 



IV. IHSCUBStONANDRECOIttfENDATlONS 

The hierarchical grouping summary in Figure 2 
provided some interesting insight into die 
organizations under study. The organization chart 
for the baas data automation function is shown in 
Figure 3. However, by referencing Figure 2. it 
appears diat dieie is no real difference between 
jobs performed in Management (FC1542) and 
Control (FC1S41)l This infonnation was provided 
to MET together witfi die forecast diat die MET 
would have a great deal of difficulty differenti- 
aring between the two worit centers. This was 
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Table!. OmiapotTmkMottimetfMSobtnembnUAamil^Commait 





AAC 


ADC 


UtAPC 


APfC 


ATC 


MAC 


MCAF 


SAC 


TAC 


AAC 


100.00 


63.34 


69.15 


62.13 


64.35 


59J6 


68.92 


;>7.79 


62.48 


ADC 


64.34 


100.00 


72.45 


73.47 


71J6 


70J8 


6S.0O 


76.04 


72.79 


USAFE 


69.15 


72.45 


IQOiJO 


71.24 


68.20 


63.20 


70.94 


74.53 


66.52 


AFSC 


62.13 


73.47 


71.24 


100.00 


76.28 


76.96 


70.70 


81.12 


80.95 


ATC 


64.35 


71.36 


68.20 


76.28 


100.00 


77.70 


72.17 


82.69 


81.15 


MAC 


59J6 


70.88 


63.20 


76.96 


77.70 


100.00 


70.01 


82.13 


84.23 


PACAF 


68.92 


68.00 


70.94 


70.70 


72.17 


70.01 


100.00 


75.73 


70.94 


SAC 


67.79 


76.04 


74.53 


81.12 


82.69 


82.13 


75.73 


100.00 


85.03 


TAC 


62.48 


72.79 


66.52 


80.95 


81.15 


84.23 


70.94 


85.03 


100.00 



Air Bb9S Group 
(Bdse Commandar) 



Data Automation 
FC1540 



a. 



Operations 
FC1543 



Manaoement 
FCt542 



Control 
FC1541 



Figure 3. Of|iisitttlatt chart fot baie date automttiOD. 
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Air B«M Group 
(Bttie Commandar) 



Data Automaton 
FC1540 



Operations 
FC1643 



1 



ManagarT>ent/Control 
FC1542 



Figure4. Fropoaedoflpiiizationefaait for bait data MStomatioau 
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vetified in the field during the meuuicnent pbtie. 
By uaing the hienrchical grouping, the orgtnizt* 
tional chut in Rguie 4 is btsed on talk per* 
formance. Thii crganizafioiuJ ttnicture was 
veiitied independently by the MET and appeals in 
their final report on the work center. Although 
task performance hat often been referenced as a 
critical variable in organisational structure, this is 
the ftrst effort in which task level dau has been 
effectively used to determine needed organiza- 
tional restructuring. 

In addition to being of assistance in the area of 
oiganizational structuring, and the abSity to fofe> 
cast certain problem areas In the measuitments at 
a work center, the job descriptions appear to be 
extremdy useful in the development of work 
center descriptions. It is felt diat by uaing current 
job descriptions developed from job inventory 
information, significant savings in man-hours can 
be realized by MET during die prelintinaiy phase. 
It is recommended that further research be done 
pursuant to this goal. 

The comparisons between commands of all data 
automation work centers seems to have a great 
potential pay off. In addition to being utilized by 
MET to icview efforts by other commands it may 
be of utihty to Air Force in (a) scheduling com- 
mands for development of manpower standards 
and (6) as an aid for determining where an Air 
Force standard would be more appropriate than a 
command standard. If the data in Table 1 had 
been available prior to the development of any 
standards in the data automation fui^tion, it 
would appear diat SAC would be the most 
appropriate (I.e., most representative) command 
for development of a standard. Then, by use of a 
statistical standard or operational audit of some 
type, the validity of the SAC standard could be 
determined. This type of procedure could result in 
significant manpower savings within the MEP and 
allow METs to be responsive to other raquire- 
mcnts. Table 1 also shows that if any exceptions 
to the SAC standard are present, they most likely 
will be in the Aiaskan Air Command (AAC). TTius, 
by scheduling an engineered standard for SAC and 
perhaps AAC, and a statistical standard for aB 



other commands^ an Air Force Standard could be 
developed for less cost to the MEP. It is recom- 
mended that this type of infomiation be made 
routinely avafiable to the Air Force Manpower and 
Organization Office, as well as to the METs. In 
addition, to provide the best possible data for this 
purpose, it is recwnmended that the Occupational 
Measurement Squadron routinely obtain 
functf (Hial code identiflei^ for all job inventories. 
It is anticipated that this would not only be a 
service to MEP but would also aid analysts in 
completing the occupational analysis. 

In the area of grade and skill level requirements 
a number of variables were provided MET as an aid 
in determining audionzations. Unfortunately, no 
technology currently exists for making valid 
detenninaUons of grade and skiU level require- 
ments for airmen. The variables used were, 
however, of stme benefit, althou^ at best only 
crude estimates of existing requirements. Because 
of the importance of this to the MEP and since the 
Occupational Research Division has had previous 
success in the determination of officer grade 
requirnnents (Christal, 1965; Brokaw & Gloi^ia, 
1966), it is stron^y recommended that a vigorcms 
research program be instigated to test and develop 
a valid technology for determining grade and skill 
requiremenU for officer, enlisted, and even civilian 
Air Force penonnd. Such research is expensive 
both in manpower and time but die poteniiial pay 
off mure than negates these expenses. 

It appears that there are a number of areas in 
whidi cupational analysis data is of benefit to 
the MET. However, a word of caution needs to be 
inserted. Occupational analysis data ia AFSC 
speciHc; thus it would probably be (tf less value for 
work centers that have a wide variety of AFSC's 
present. Also, the smaller the work center in 
absolute size, the smaller the value of the occupa- 
tional data. The converse of this ia slto true ; that is 
the larger the size of the MET study and the more 
homogeneous the AFSC's that are involved, the 
greater should be the pay off of using occupational 
research data. This is encouraging since the laiger 
the study, the greater the savings that can be 
realized by die use of the data. 
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